INTRODUCTION
On 6 June 1984 an outbreak of foot and mouth disease (FMD) was reported in the Weilheim-Schongau district of Bavaria, Federal Republic of Germany. In a herd of 53 cattle, seven were affected, two of which died. The cattle had been vaccinated on 23 March 1984 with a trivalent (O, A, C) formalin-inactivated Frenkel vaccine (10) . A second outbreak was reported on 17 June 1984 on a farm 800 metres from the first. It involved six animals in a herd of 24 cattle. All animals on both farms were slaughtered and a protection area of 20 kilometres in diameter was set up. The origin of the initial outbreak was reported at the time as unknown, while the second outbreak was attributed to contact with the first farm (10) . Later, a young breeding bull purchased at an auction two months before the outbreaks was thought to be responsible, although the ultimate origin of infection was not established (1) . Foot and mouth disease virus (FMDV) subtype A 5 was reported as being the causative agent for both outbreaks (10) . The type A component used in the vaccine was A 5 /Allier/France/60 (3). This paper presents the results of serological and biochemical investigations which have compared the A/Bernbeuren isolate with other type A FMDV strains. 
MATERIALS AND METHODS

Virus strains used
Serology
Chessboard two-way virus neutralisation (VN) tests (13) were performed using hyperimmune or anti-146S guinea pig sera. All viruses used had been passaged in BHK-21 cells a minimum of three times. Relationships between virus strains are expressed as 'r' and 'R' values and interpreted according to the criteria described by Pereira (11) .
Sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE)
Preparations of FMDV grown on six-well tissue culture plates* in BHK-21 cells and radioactively labelled with 35 S-methionine** (12) were partially purified by centrifugation (pelleting) through a caesium chloride/glycerol viscosity-density gradient (2, 6). SDS-PAGE was carried out on a 10% Polyacrylamide gel containing 8M urea according to the method of Laemmli (7) as modified by Knowles and Hedger (6).
Ribonuclease T1 oligonucleotide mapping
Virus-induced RNA was prepared as described by La Torre et al. (8) , subjected to digestion by ribonuclease T1 and analysed by two-dimensional PAGE as described by Frisby et al. (5) .
RESULTS
Virus neutralisation tests
Relationship values ('r' and 'R') obtained between A/Bernbeuren and the reference virus strains are shown in Table I 
SDS-polyacrylamide gel electrophoresis
The structural proteins VP1 and VP 3 were shown to have very similar migration patterns for all the reference A 5 virus strains examined. Variation did occur, however, in VP2, e.g. A 5 /Gorizia. A/Bernbeuren showed a difference in migration of VP3 in comparison with other A 5 strains of FMDV (Fig. 1) . Depending on the SDS-PAGE conditions used, VP3 of A/Bernbeuren migrated either very close behind or closely following VP2, whereas the VP2 of the other A 5 virus strains examined always migrated considerably further than VP3.
Ribonuclease T1 oligonucleotide mapping
The T1 maps showed that there were differences between the oligonucleotide positions of the A 5 virus strains and the South American A/Argentine/79 reference strain. There are more subtle differences between the strains of the A 5 subgroup. A/Bernbeuren has differences in comparison with the A 5 /Allier, A 5 /Westerwald and A 5 /Parma reference strains. However, A 5 /Parma and A 5 /Modena were shown to have very similar T1 maps (Fig. 2) .
DISCUSSION
The serological results show that the A/Bernbeuren isolate is antigenically within the FMDV A 5 subgroup (r = 0.9, R = 85% with A 5 /Allier) although it does show some variation from A 5 /Modena (r = 0.3, R = 55%). It has no relationship to the reference strains A 22 /Iraq and A 24 /Cruzeiro (r = 0.1) or to the more recent isolates from South America A/Brazil/79 and A/Argentine/81 which are dissimilar to each other and to A 24 /Cruzeiro (14) . The causal virus for the Bavarian outbreak has previously been reported as A 5 (10) and our serological results confirm that finding.
Beck and Strohmaier (3) (Fig. 1) . It would be interesting to determine the molecular basis for this observation by sequencing the VP3 gene of these viruses. Differences in migration patterns of VP3 between A/Bernbeuren, A 5 
